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Fig.1 Surface profile of SI-InP wafers etched by the A-B solution

nealed undoped SI-InP in iron phosphide ambiance

(a) As-grown Fe-doped SI-InP; (b) An-
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Table 2 Concentration and activation efficiency of Fe
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Activation of Fe Doping and Electrical Compensation in Semi-Insulating InP

Miao Shanshan', Zhao Youwen®', Dong Zhiyuan®, Deng Aihong', YangJun', and Wang Bo'

(1 Department of Applied Physics, Faculty of Science, Sichuan University, Chengdu 610065, China)
(2 Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: The impurity distribution,doping activation mechanism,and interaction between Fe atoms and point defects in Fe-
doped and annealed undoped semi-insulating (SI) InP materials are compared. The substitution and activation of Fe occur
mostly via an interstitial hopping mechanism in as-grown Fe-doped SI InP. However, Fe atoms aggregate around dislocations
and form complex defects with vacancies. The concentration of Fe atoms at interstitial positions is very high,resulting in a
low activation efficiency. The activation mechanism of Fe is a kick-out substitution process in SI material obtained by annea-
ling undoped InP in an iron phosphide ambient. Fe atoms nearly completely occupy the indium lattice sites due to the indium
vacancy in the material before annealing. The formation of deep level defects is suppressed in the annealing process. This re-
sults in high Fe activation efficiency and good electrical properties of the SI-InP material.

Key words: InP; Fe activation; annealing; semi-insulating
PACC: 8000
Article ID: 0253-4177(2006)11-1934-06

T M E1E# . Email . zhaoyw@red. semi. ac. cn
2006-03-29 I F] . 2006-05-22 & ©2006 H EH g T4



